ABSTRACT
ADHD As A CHroniC illness
Attention-deficit/hyperactivity disorder is most often detected in childhood but persists into adulthood for approximately two-thirds of these patients. 1, 4 According to the US National Comorbidity Survey Replication, an estimated 4.4% of adults meet ADHD DSM-IV-TR diagnostic criteria, 5 with worldwide estimates between 1.2% and 7.3%, depending on locality. 4, 6 Methodological differences (eg, impairment criteria, diagnostic criteria, 7, 8 data sources) may account for worldwide variability in estimated ADHD prevalence. 9 The neurobiology of ADHD is underscored by its high risk of inheritance (76%), [10] [11] [12] [13] [14] [15] [16] along with reports of structural and functional neuropathology in children, adolescents, and adult patients. [17] [18] [19] [20] [21] [22] [23] [24] [25] Attentiondeficit/ hyperactivity disorder's core symptoms (eg, inattentiveness, impulsivity, and hyperactivity), as well as symptoms of impaired mood regulation, 26 also tend to persist throughout life. Nevertheless, clinical presentation changes significantly over the course of development. 27, 28 Overt signs of hyperactivity/impulsivity decline with increasing age, while inattentiveness continues largely unchanged. 29 Adults with ADHD may experience "inner" hyperactivity, marked by feelings of internal restlessness, an inability to relax, and difficulty sitting still for long periods. Impulsivity in adulthood may be marked by temper outbursts, impatience, driving too fast, or sexual promiscuity. 30 Consequently, older patients most likely exhibit fewer "childhood" symptoms than required by DSM-IV-TR criteria (6 core symptoms), 29, 31 while remaining significantly impaired.
improve comprehensive, long-term schizophrenia management. 40 Key elements of these efforts include patient-defined needs, barriers, and clinical goals; multidisciplinary interventions; intensive education of psychiatrists and mental health professionals regarding evidence-based practices; and involvement of stake holders, ranging from patients to policy makers, to bring about system-wide changes in care. 39, 40 Similar efforts will most likely be needed for widespread adoption of a chronic care approach to ADHD.
Currently, little is known about progress in providing chronic care services and their effect on outcomes. The general 41, 42 and disorder-specific [43] [44] [45] [46] literature includes opinion-based and experiential discussions defining factors influencing transition, proposed training programs, 47 and guidelines for chronic care services. [48] [49] [50] A national survey of 18,198 youths (aged 12-17 years) with special health care needs found that only 41% of respondents met predefined criteria for receiving services for transition to adult life. 51 In the future, research will need to focus on costs, benefits, and long-term outcomes with chronic care of patients with ADHD.
TrAnsiTion MoDels APPlieD To ADHD
Because clinical presentation and the patient's understanding of the disorder, symptom awareness, and personal priorities and concerns regarding ADHD differ with age and developmental stage, 29 detection and treatment must be adjusted accordingly. 52, 53 The Life Transition Model's framework defines crucial transition points (eg, childhood into adolescence and adolescence into young adulthood) when patients may make life-influencing decisions with positive or negative effects. 52, 54 During sensitive transitional periods, a care plan is needed that provides increased support and patient education, as well as the development of patientdefined goals and self-management skills, 55 without gaps in treatment access.
ADHD liFe TrAnsiTion MoDel AnD DeMAnD-resoUrCe iMBAlAnCe
How one functions adequately in daily life to carry out necessary tasks may be conceptualized as a balance between environmental demands and available resources (Figure 1 ). 56 Environmental demands include academic, occupational, financial, and social activities and functions. These can be thought of according to what is considered developmentally normal for age and setting; demands tend to increase in number, scope, and complexity with increasing age and level of independence. Resources used to meet these demands include internal/external processes, materials, and interpersonal relationships. Internal resources comprise working memory and the ability to wait one's turn, sustain focus, and plan and prioritize tasks to complete assignments or reach goals. External resources include people (eg, parents, siblings, physicians, teachers, friends) and objects (eg, alarm clocks, medication, calendars, reminders). Internal resources
Clinical Points
For many individuals, attention-deficit/hyperactivity ■ disorder (ADHD) spans from childhood through adult life, resulting in ongoing impairments and functional impact.
Optimal management requires an understanding of ■ the presentation of symptoms and impairments within developmental phases and changing environmental demands.
The ADHD Life Transition Model is aimed at raising ■ awareness of phase-specific presentations and providing a basis for developing rational, prospective approaches to the symptoms and impairments at each transition phase.
who received treatment. 68 Future research is warranted to test the hypothesis that, with optimal treatment of cognitive and emotional symptoms of ADHD, there can be regular, repeated educational and interpersonal successes, which may affect susceptibility to events that might otherwise lead to clinical psychopathology later in life.
THe liFe TrAnsiTion MoDel For PersisTenTlY iMPAirinG ADHD
A Life Transition Model addresses patient and physician awareness of changing environmental demands during transitions from childhood to adolescence, and from adolescence to adulthood. An understanding of the illness and its symptom-related impairments may improve flexibility to alter treatment strategies that may be critical to adequate management. Parent-based management in childhood can be appropriately and gradually revised as maturation occurs. As in many chronic diseases, 69 access to care, supportive peer and family relationships, and a health system that addresses chronic illness management strategies are also important. The following discussion addresses the unique challenges and opportunities for the management of ADHD during 3 key developmental transitions.
Transitioning From Childhood Into Adolescence
In childhood, parents are responsible for obtaining medical care and maintaining treatment regimens. Timely diagnosis of ADHD is critical; children with ADHD whose symptoms go unrecognized or untreated often present as adolescents or adults with poorer outcomes, marked by greater risk of psychiatric illness 67 and unemployment 68 compared with treated children. The lowest levels of environmental demands and the highest levels of external support from family and teachers are encountered during the childhood years, providing ample opportunity to control ADHD symptoms and minimize potential negative effects of the disorder. For many pediatric patients with ADHD, parents and teachers control and manage their daily routine. They ensure that the ADHD treatment regimen is maintained and basic physical needs are fulfilled, and that children attend school and complete assignments. Social relationships also present low-level demands, requiring basic social skills such as taking turns, cooperating, and playing in an age-and situation-appropriate manner. Many pediatric patients with ADHD who receive consistent, adequate treatment exhibit good symptom control and show academic and social performance that is age appropriate. The situation can change, however, during the transition into adolescence (from 12 through 17 years of age), a period of dramatic physical, cognitive, and sexual maturation. 70 During this period, demand-resource imbalances can emerge (see Figure 1 ), as teens with ADHD experience increased cognitive and social demands. Attention-deficit/ hyperactivity disorder-related impairments may develop in peer and parental relationships and in academic performance. Although there is increasing independence from gradually develop with age as the environmental demands increase. Adult levels of functioning emerge to permit independence from external support provided by family and teachers, and, when balanced, available resources are applied to successfully meet demands. Functional impairments should not emerge. When demands tax available resources, both internal and external, functional impairments will most likely be evident. 57 Attention-deficit/hyperactivity disorder is associated with functional impairments across several domains of life, regardless of age or sex, an indicator that available resources are inadequate to meet everyday demands. In young children, impairments are seen in school and home, where they spend most of their time. 58, 59 As patients grow older and daily academic and social demands become more complex, impairments can result in more serious, longer-term consequences. Compared with normal controls, young adults with ADHD have an increased risk of pregnancy and sexually transmitted diseases, 60 as well as more frequent traffic citations and automobile accidents. 61, 62 Serious functional impairments in adults with ADHD include educational and occupational underachievement relative to intelligence, increased psychiatric comorbidity, substance use disorders, unemployment, arrest, and divorce versus normal controls. [63] [64] [65] The importance of mood regulation difficulties is increasingly recognized as a factor in impairments of ADHD associated with comorbid personality disorder and aggression. 26 The psychopathological trajectory for individuals with ADHD may be amenable to intervention. 66, 67 In a cohort of young adult males with ADHD followed prospectively for 10 years, patients receiving stimulant treatment were less likely than untreated peers to develop major depressive disorder (MDD), anxiety disorder, or disruptive behavior disorder and were less likely to repeat a school grade. 66 A short interval between diagnosis and treatment appears to be a factor predictive of lower MDD risk later in life. 67 Older adults with ADHD not receiving childhood stimulant treatment were 3 times more likely to be unemployed than counterparts parental support, some academic external supports, such as tutoring, alternative coursework, and additional time permitted for assignments and tests may be maintained during adolescence. Parents still provide basic needs and health care, and they still manage (to varying degrees) daily routine to ensure that school assignments and other responsibilities are fulfilled. At the same time, overt symptoms of physical hyperactivity begin to abate during adolescence, and teenage patients tend to underestimate their symptoms, 71 question their ADHD diagnosis, and reject support from parents. Not surprisingly, adolescents with ADHD exhibit low levels of adherence to and persistence with prescribed treatments. 71, 72 Despite their high treatment discontinuation rates, many adolescents continue to meet ADHD diagnostic criteria and/or exhibit significant functional impairments. 73 Adolescents with ADHD (compared with their peers without ADHD) are at heightened risk for having fewer friends, repeating grades, dropping out of high school, being suspended or expelled from school, abusing drugs or alcohol, being arrested, getting pregnant, having sexually transmitted diseases, and being fired from a job. 60, 64, 74 Patient management during adolescence can be further complicated by coexisting oppositional defiant disorder, conduct disorder, mood disorders, substance use disorder, personality disorders, and depressive and anxiety disorders. 71 Convergent lines of evidence from ADHD research and the study of temperament and personality have led to heightened interest in the impact of childhood ADHD on personality development and personality disorders in later life. [75] [76] [77] [78] Little is known, however, on how management of ADHD in childhood may affect development of subsequent personality disorder.
Transitioning Into Young Adulthood
The transition into young adulthood (from 18 to 25 years of age) is a time for establishing lasting personal relationships outside the immediate family, beginning to become financially self-supporting, and choosing an occupation or career (Table 1) . [79] [80] [81] [82] [83] [84] [85] [86] [87] [88] [89] [90] [91] [92] [93] [94] Young adults are increasingly responsible for structuring and managing their time and activities. For some, this is the first time they must function completely independently of parental support. 
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Abbreviation: ADHD = attention-deficit/hyperactivity disorder.
ADHD behaviors tend to diminish in adulthood; allowances provided to younger students with ADHD (eg, extended time on tests, additional breaks) are typically not present in the workplace. 102 As young adults with undiagnosed ADHD enter later adulthood, the increasing environmental demands from work and family and diminishing resources (Figure 1 ) may exacerbate symptoms and result in new functional impairments, leading to an adult ADHD diagnosis. Furthermore, because ADHD was underdiagnosed and undertreated in past years, there remains a large cohort of individuals with childhood ADHD that was never diagnosed and treated. 103 Newly diagnosed and treated adults with ADHD face psychological and emotional adjustments, as do their partners and family; such adjustments may involve introspective review of the past, psychological and emotional acceptance of the diagnosis, and consideration of the impact of ADHD. 104 Some untreated patients may develop compensatory strategies that "manage" their ADHD symptoms by adjusting daily functional demands. 33, 101 Older patients may have more control through established daily routine and self-selection of occupations and social situations in which ADHD symptoms cause minimal impairment or, in some instances, may even predispose to success. 105 They may also avoid settings (eg, college) that accentuate ADHD symptoms. 33 Compensation in one aspect of life/functioning, however, does not preclude impairments in others, 33 and adult ADHD symptom severity is significantly correlated with overall severity of impairments. 106 Adults with ADHD exhibit poor outcomes across multiple functional domains, including higher rates of recreational drug use, more workplace difficulties, and problems with relationships, compared with adults without ADHD. 64 They also require more medical care than matched controls, including general medical outpatient care and emergency department visits, as well as care for comorbid psychiatric disorders. 65, 107 Internalizing psychiatric comorbidities such as anxiety disorders and MDD are 3-to 8-fold more prevalent in adults with ADHD compared with their counterparts without ADHD. 5 It is unclear, in many cases, whether these psychiatric comorbidities arise from undertreated ADHD, shared genetic and environmental risk factors, or a combination of these factors. 108 Adults receiving a first ADHD diagnosis and treatment in adulthood may require psychotherapy to address psychological issues, including regret over lost life opportunities, guilt from illness-related actions, and acceptance of the labels and stigma associated with persistent mental illness.
Developing a Transition Plan With Patients
During key life transitions, shifting and increasing functional demands may overwhelm the patients' internal and external resources. It is important for physicians and family members to proactively anticipate additional need for support. They can work toward increasing the patient's knowledge about ADHD and its impairments and instill confidence and motivation for self-management. 55 Unfortunately, during these periods, patients are most likely to The young adult is faced with critical decisions about college or entry into the workforce. Such choices can positively or negatively influence their course of life for years to come. It should be noted that for some children and adolescents with ADHD, symptoms diminish through adolescence into adulthood due to either alleviation of neurobiological maturational underdevelopment 95 or the development of effective coping skills making impairments less evident. For these young adults, the diagnostic criteria for ADHD may no longer apply because symptoms have subsided and/or impairments are not evident. However, young adult patients who experience continuing ADHD symptoms are highly vulnerable during this period. They are often no longer treated by their pediatricians; many lack access to medical insurance or regular health care; and many no longer live in their parents' households. Moreover, there may be a perceived stigma associated with the need for continued parental or medical support, and social or peer pressure, as well as internal psychodynamic conflicts about accepting a persistent mental illness, may exist. This may influence whether treatment and support are sought or maintained. Peer pressure to experiment with or abuse drugs or alcohol also puts young adults with ADHD at increased risk for substance use disorders compared with their peers without ADHD. 71 Although stimulant misuse is highly prevalent among young adults, 96 available evidence indicates that childhood stimulant treatment does not increase risk for subsequent substance use disorders, [97] [98] [99] and it may actually reduce this risk in late adolescence. The acknowledged risk of stimulant misuse among young adult patients must be balanced against the direct real-world consequences of poorly managed ADHD during the young adult years (eg, financial problems, arrests, substance use, early pregnancy, low academic achievement), which may endure for decades.
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Transitioning Into or Receiving the First Diagnosis in Later Adulthood
As young adults transition into later adulthood (from 25 years of age and beyond; see Table 1 ), environmental demands continue to increase in number, scope, and complexity, as individuals focus more fully on work, marriage, children, friendships, and relationships in the broader community. The external adult manifestation of ADHD symptoms is marked by little overt hyperactivity but continuing impulsivity and inattentiveness, 29 as well as poor emotional regulation. This makes it difficult to reconcile adult clinical presentation with diagnostic criteria that were developed to characterize the childhood presentation, unless appropriate age-adjusted criteria are considered. Adult hyperactivity may manifest as discomfort sitting through meetings or waiting in line, speeding while driving, 33, 101 impulsivity or impatience, overreacting to frustration, temper outbursts, quitting a job or school, binge drinking, or sexual promiscuity. Inattention may be seen as complaints of procrastination, missing deadlines, difficulty planning and organizing, forgetfulness, a low boredom threshold, and inconsistent motivation. 32, 33, 101 Moreover, societal accommodations for disengage from care. 72 Even without active disengagement, in some areas there may be a lack of clinical services for adult ADHD. 109 A central therapeutic goal, however, is to foster patient awareness and acceptance of illness-related symptoms, and an understanding of how inadequate management can result in reduced quality of life. Patients should be actively taught to recognize their own ADHD symptoms and any resulting impairments, and how these symptoms manifest when they are taking or not taking medication. Clinicians can expect some resistance, particularly in adolescents who frequently cite peer interactions and a desire for independence as reasons for discontinuing medications. 110 Many patients who stop taking medication in high school report resuming treatment in college when faced with greater demands, although many do so only "when needed." 110 Pharmacotherapy on an as-needed basis for ADHD, with its attendant use of short-acting (immediate-release stimulant) agents, may not be the optimal strategy for many patients because of the impact of multiple symptom clusters across multiple domains of life over the course of a day, especially when one considers the lower degree of compliance and adherence that may exist with such treatment compared with the compliance/adherence that may be attained with a simple, once-daily medication plan. 111 In addition, some adults may resist long-term treatment over concerns that medication will alter their personality, or fears of committing to lifelong management. 110, 112 Consequently, health pro fessionals must continually stress the importance of adherence to offset potential future risks of nontreatment. 62, 102 Two of the biggest challenges in developing adequate therapeutic support for older ADHD patients are the availability of trained health care providers and patient access to services. Because of the pediatric focus of ADHD treatment, there are no well-established models for transition to adult care. Furthermore, there remains a shortage of providers comfortable with managing adult ADHD, partly fueled by lack of formal ADHD training in medical residencies. 113 Treatment frequently involves prescribing controlled substances, and data suggest family medicine physicians are less comfortable than pediatricians about prescribing ADHD medications. 114 Also, in countries where health insurance is not required or provided, young adults are often uninsured 115 and may lack access to regular, affordable health care. 71, 115 With ADHDrelated occupational impairment, they may be entering the workforce at a low wage and, importantly, without adequate health benefits. In the most impaired cases, they may end up in a forensic setting. A recent study of male prisoners in the UK indicated that 14% had adult ADHD but were currently undiagnosed and untreated. 116 In-depth discussion of the benefits, challenges, and risks of various treatment modalities for ADHD, including pharmacotherapy and psychosocial interventions such as cognitive-behavioral therapy (CBT) and other recently described options, is beyond the scope of this review. With specific regard to key life transition periods, both pharmacotherapy and behavioral interventions should be considered as part of a comprehensive treatment plan. Briefly, first-line recommended pharmacotherapy for ADHD in children, adolescents, and adults consists of psychostimulants, such as once-daily forms of methylphenidate and amphetamine or, in certain cases, a nonstimulant such as atomoxetine. 1, 117 Patients in a transitional period are also most likely to require behavioral interventions aimed at helping them meet new and increased environmental demands as well as specific developmental goals, cope with interpersonal crises, and develop age-appropriate symptom awareness and selfmanagement skills.
Available data document potential benefits of CBT in children, 118 adolescents, 119 and adults. 53, [120] [121] [122] A novel metacognitive approach has demonstrated improvement in a controlled trial. 123 Psychotherapeutic approaches may be particularly useful during the transition phases through adolescence when, as discussed earlier, there is resistance to social influence from parents and adults, refusal of continued pharmacotherapy, and greater reliance on peer interactions. In children with ADHD, a number of behavioral interventions have shown good efficacy in randomized controlled trials; those that target organizational and time-management skills, externalizing behaviors (eg, aggression, defiance), and social skills [124] [125] [126] [127] are particularly relevant to teens with ADHD going through a difficult developmental period. A novel school-based program for adolescents, the Challenging Horizons Program, 128 integrating peer interactions and greater autonomy of choice with established behavior management techniques, has demonstrated improvements in academic outcomes for teens with ADHD compared with those receiving community care. Cognitive-behavioral therapy has also demonstrated significant efficacy for reducing core ADHD symptoms in adults. 129 In 1 trial, the positive effects of CBT in adult patients were maintained for up to 9 months after treatment, a result that suggests this type of intervention provides individuals with an additional internal resource or skill to better self-manage their ADHD symptoms over time. It should also be borne in mind that, for many patients with ADHD at any life stage, it is also necessary to assess for and treat common psychiatric comorbidities, such as substance use disorders, oppositional defiant disorder, and anxiety and mood disorders.
DisCUssion AnD reCoMMenDATions
Approximately two-thirds of patients with ADHD are affected across their lifespan. At key transitions, treatment approaches must shift to help patients successfully negotiate increased environmental demands by providing increased external supportive resources and fostering development of greater internal resources (eg, better symptom control, self-management skills) to successfully achieve maturational milestones. Significant challenges to maintaining chronic, long-term care can be found at many levels. Patient-based barriers include increased risk-taking behavior, poor organization and emotional control, lack of insight/symptom recognition, and emergence or evolution of comorbidities. Physician-based barriers such as unfamiliarity with ADHD symptoms in adolescents and adults and lack of experience with effective pharmacotherapies and behavioral treatments may contribute to suboptimal management. Family, friends, and employers of adults with ADHD may not recognize symptoms or may believe that people outgrow ADHD. Too often, adult ADHD symptoms are attributed to lack of motivation or personality factors, so medical assessment is missed. There are additional health care system barriers, such as the lack of established diagnostic and treatment guidelines to help patients transition from pediatric through adult-care settings and the continuing lack of sufficient clinical services for adults with ADHD. Additionally, lack of awareness on the part of government agencies, social service agencies, and the judicial system, encompassing law enforcement and local courts, contribute to inadequate and, often, inappropriate responses when patients with ADHD seek services from or interact with these bureaucracies.
The Life Transition Model offers a framework for care at specific periods of vulnerability. Physicians, both primary care and specialists, might feel more compelled to inquire and confident to intervene, advocating for optimal management. The Working Group suggests that physicians should remain diligent in identifying signs of suboptimal ADHD management at each transition phase (Table 1 ). Physicians and therapists should recognize these signs as opportunities to discuss treatment goals, benefits, risks, and options to foster collaborative interactions with the patient and family. These discussions can help patients develop, recognize, and harness a desire to control their symptoms, furthering self-management and treatment acceptance. The physician can provide insight into the potential for meaningful, negative long-term consequences of discontinued management. Moreover, at critical transition phases, it may also be advisable for physicians to establish an open-door policy for patients reassessing their treatment options. To overcome existing limitations in care, alternative strategies to improve knowledge about ADHD among physicians, parents, and patients need to be identified and more fully developed and implemented. Strategies may include wider availability and access to continuing medical education, focused residency training, public education programs, online information, and telemedicine. received grant/research support from Shire and Janssen-Cilag and has served as a speaker and consultant to and received honoraria from Eli Lilly, Flynn Pharma, Janssen-Cilag, and Shire. Dr Lasser is an employee of Shire. Dr Babcock is an employee of and a stock shareholder in Shire. Dr Pucci is an employee of SCI Scientific Communications & Information, Parsippany, New Jersey. SCI was funded by Shire Development Inc for support in writing and editing this article. Dr Barkley is a speaker/consultant for Eli Lilly and Shire, and a speaker for Janssen-Ortho, Janssen-Cilag, and Novartis; has served as an expert witness for Lilly Canada; and receives book royalties from Guilford Publications. 
